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ABSTRACT 


‘^The  most  recent  Glover  sea  trial,  January/Pebruary  1991,  took  place 
at  various  locations  on  the  Blake  Plateau  and  Basin,  east  of  Plorida  on  the 
Continental  shelf  and  rise.  The  three  platforms  participating  in  these  trials 
were  the  USNS  Glover  (T-AGFF-1),  the  R/V  Range  Rover  (AUTEC),  and  the  USS 
Providence  (SSN-719).  This  report  summarizes  the  temperature/sound  speed 
profiles  measured  from  each  platform  involved  in  the  test  along  with  some 


environmental  data  collected  at  sea  during  that  period.  ^ 

' '  f  *  1  ^  tA  /j  ^  r. 
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INTRODUCTION 


Glover  SWl  trials  were  conducted  during  January/February  1991.  These 
trials  included  two  separate  deployments  referred  to  as  T2  and  T3,  during  the 
last  week  of  January  and  second  week  of  February,  respectively.  Figure  1  shows 
the  overall  ocean  area  and  "box"  where  this  test  occured.  Figure  2  shows  a 
bottom  contour  plot  of  the  area  generated  by  the  GEEP  model  (ref.  3).  This 
memorandum  provides  listings  and  plots  of  the  temperature/sound  speed  profiles 
measured  from  the  three  platforms  involved  in  the  test:  the  USNS  Glover 
(T-AGFF-1),  the  R/V  Range  Rover  (AUTEC),  and  the  USS  Providence  (SSN-719). 

Some  environmental  data  collected  during  these  tests  are  also  included. 


OBJECTIVES 

It  was  the  Glover's  intention  to  drop  an  XBT  at  the  commencement  (COMEX), 
termination  (FINEX),  and  at  the  midpoint  of  each  event.  The  comex  XBT  drop  was 
taken  about  an  hour  before  the  actual  comex  of  the  event  so  that  it  could  be 
incorporated  into  in-situ  performance  predictions  and  given  to  the  shift  leader 
prior  to  the  start  of  a  run. 

The  Range  Rover's  primary  function  was  to  simulate  the  submarine 
(receiver,  echo  repeater,  beacon)  as  well  as  act  as  a  source  for  studying 
various  waveforms.  Along  with  these  objectives,  the  Range  Rover  collected 
environmental  data  in  the  test  area.  This  included  XBT  data  collection.  The 
Range  Rover  was  to  collect  XBT  data  at  the  COMEX,  FINEX,  and  at  two  hour 
intervals  during  each  event  or  as  specified  in  the  test  plan.  This  data  was  to 
be  used  later  for  reconstruction  and  analysis  purposes. 

The  Providence  collected  XBT  data  periodically  during  events  for  use  in 
later  reconstruction,  modeling  and  analysis. 
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XBT  DATA 


USNS  GLOVER 

Expendable  bathythermograph  (XBT)  temperature  data  were  collected  for  the 
near-surface  portion  (0-2400  feet)  of  the  water  column  at  various  locations 
during  different  events.  Table  1  lists  the  XBTs  taken  on  the  Glover  during 
SWl.  The  temperature  profiles  were  entered  into  the  Generic  Sonar  Model  (GSM) 
which  used  the  LEROY  model  to  convert  it  to  a  Sound  Speed  Profile  (SSP).  A 
constant  of  36.5  parts  per  thousand  (ppt)  was  used  for  the  salinity.  Since 
this  in-situ  surface  temperature  profile  (now  converted  to  SSP)  was  only 
calculated  to  2400  feet,  it  was  then  merged  with  the  deep  SSPs  extracted  from 
the  historical  Podeszwa  data  base  (Ref.  1).  The  Podeszwa  profiles  for  the  area 
are  shown  plotted  in  Figure  3.  The  GSM  (Ref.  2)  was  then  used  to  produce  a 
complete  SSP  plot  using  the  CONGRATS  fit  submodel. 

Appendix  A  shows  the  temperature  profile  data  converted  to  sound  speed 
plots  and  listings  generated  using  this  method.  Generally,  XBT  data  were  taken 
prior  to  each  event  so  as  to  have  real-time  in-situ  sound  speed-vs-depth 
profiles  available  for  modeling  purposes.  True  wind  speed  was  measured  and 
updated  during  each  event.  Bottom  depth  was  extracted  from  the  Historical 
Temporal  Shipping  (HITS)  data  base,  which  is  built  into  the  Generic 
Environmental  Evaluation  Program  (GEEP,  Ref.  3). 


R/V  RANGE  ROVER 

Temperature  profile  data  were  collected  to  depths  between  100  and  750 
meters  using  various  XBT  probes.  At  least  one  deep  probe  was  used  at  each 
survey  site.  The  data  are  in  degrees  (celsius)  vs  depth  (meters)  and  not 
converted  to  a  sound  speed  profile. 

The  Range  Rover  was  equipped  with  an  outboard  XBT  launcher  mounted  on  the 
port  rail.  Data  was  collected  by  an  XBT  processor  and  transferred  via  RS-488 
to  a  PC.  A  temperature  profile  was  plotted  on  paper  simultaneous  to  the  XBT's 
descent.  At  the  conclusion  of  the  cast  the  data  was  stored  on  magnetic  tape. 
Table  2  is  a  summary  of  the  XBTs  taken  on  the  Range  Rover  during  SWl.  Appendix 
B  shows  the  temperature  profile  plots  recorded  from  the  Range  Rover. 


USS  PROVIDENCE 

Table  3  show  the  positions  and  times  of  XBTs  taken  on  the  Provid'^ nee.  The 
plots  of  temperature/sound  velocity  are  shown  in  Appendix  C. 
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DIFFICULTIES 


USNS  GLOVER 

There  were  several  instances  when  the  XBT  fouled  for  unknown  reasons. 
Perhaps  the  XBT  wire  came  in  contact  with  the  RMES  tow  cable  causing  the  the 
wire  to  break.  There  may  have  been  some  defective  XBTs  or  the  Glover  may  have 
been  traveling  too  fast.  On  these  occasions  the  cast  would  be  repeated. 
Whenever  possible,  XBT's  would  be  dropped  while  course  changes  were  being  made. 


R/V  RANGE  ROVER 

While  conducting  environmental  surveys,  the  Range  Rover  towed  a  sound 
source.  On  a  few  occasions  the  tow  cable  to  the  source  interfered  with  the  XBT 
wire,  cutting  the  XBT  wire,  and  resulting  in  only  a  shallow  cast.  These  casts 
were  still  useful  for  the  near  surface  portion  of  the  sound  speed  profile. 

High  sea  states  during  the  trial  caused  wet  decks  and  hazardous  conditions, 
making  some  of  the  XBT  drops  difficult. 


USS  PROVIDENCE 

There  were  no  known  equipment  failures  or  problems  taking  XBTs  on  board  the 
Providence.  It  would  be  desirable,  however,  to  have  more  XBTs  taken  at  shorter 
intervals  during  each  event  to  give  more  accurate  data  analysis  and 
reconstruction. 
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Figure  2.  Bottom  Characteristics  Map 
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Figure  3. 
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APPENDIX  A 

USNS  Glover  Converted  Sound  Speed  Profiles 
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APPENDIX  B 

R/V  Range  Rover  Temperature  Profiles 
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APPENDIX  C 
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